
of sarcoma and Bloodgood2 a case of carcinoma in a

gland idiopathically hypertrophiée!, such glands do not
Appear to be any more prone to malignant tumor forma¬
tion than under other conditions. In several cases the
axillary lymph-nodes were found to be enlarged. In the
majority of these eases, there was some acute inflamma¬
tion of the mammae which readily accounted for the in¬
volvement of the lymph-nodes. In several, however,
there was no recognizable acute inflammation of the
mamma?. Even in such cases, the lymph-node enlarge¬
ment was of a fibrous (chronic inflammatory) character.
In no case has there been any metastatic formation of
the hypertrophie mammae.

GENERAL SUMMARY

1. Of the seventy reported cases of diffuse hypertro¬
phy of the female mamma), in eighteen the enlargement
occurred during gestation; most of the others occurred
aboul the time of or soon after puberty.

2. Of the seventy cases, sixty-two were bilateral.
3. Fifty-eight per cent, of the cases not associa led

with gestation developed between the ages of 11 and 1(5
;l|id 10 per cent, during the ages of 14 and 15.

-I. The etiology of the condition is obscure. It is
very probably ^\^v. to the action of the same hormones
that produce the physiologic enlargements.

5. Pathologically, (be condition is a simple diffuse
hypertrophy, involving both glands and connective ele¬
ments. Tbc ¡niTease-in Ihe gland elements occurs prin¬
cipally in the cases occurring during gestation, whereas
the connective tissue increase usually predominates in
those not associated with that condition. The process
appears to be essentially an exaggeration or continuai ion
of the enlargements that affect the gland normally at
puberty and during gestation.

6. The weigh! of the glands varies from 1% to (if
pounds, the average per gland of all cases being 17
pounds. In one instance, one of the glands weighed
f>4 pounds and both glands, 124 pounds. In two in¬
stances the combined weight of the two glands exceeded
the weight of the remainder of the body.

7. In cases associated with gestation, lactation is. as

íi rule, normal. In those hypertrophies not associated
with gestation the glands seldom functionate, even after
pregnancy.

Dubuquc and Jefferson Streets.

ABSTRACT OF DISCUSSION
Dr. A. S. Warthin, Ann Arbor, Mich.: I should like to

B.sk Dr. Albert whether this woman was able to throw lier

mammary glands over her shoulder; a similar hypertrophy
"f the mammary gland is often seen' in Hottentot women,
who are able to throw their breasts over their shoulders and
suckle their children, who are curried in slings on their backs.
J should also like to know to what type of man this woman

corresponded. Did she have any features that go with the
Aitslraloid typo or Negroid typet Would there be any
anthropologie interest in this case as an instance of re¬

version ?
Dr. James J. Tehuii.i., Galveston: Was there any pain

associated with the condition? I remember seeing specimens
I l'uni a somewhat similar case in the early part of this year.
Tin» patient, a girl aged about eighteen, had what Mas diag¬
nosed as dill'use virginal hypertrophy of the breast. Both
breasts enlarged but did not weigh more than two pounds
each. One breast had to be removed, however, on account
of excessive pain, the cause of which was never discovered;
hut on removal of the first breast, the pain disappeared and
tlie other breast gradually grew smaller in size. Sections pre-

sented an appearance practically identical with that of the
. i ¡mis in Dr. Albert's case.
Dr. Greer Bauoiiman, Richmond, Va.: I saw a case in

November, 1003, with Dr. George B. Johnson, in a young white
woman. The left breast weighed lO'/i pounds; the right
7%. The microscopic findings were almost the same as those
in Dr. Albert's case—a true hypertrophy of the mamma—non-
functionating, except that there was not so much dilatation of
the acini and very little fat.

Dit. Henry Albert, Iowa City, Iowa: The patient was
not able to throw her breasts over her shoulders. 1 did not
see the patient; but I made careful inquiry of the clinician
as to any peculiarities suggestive of reversion and was in-
formed that there were none; nor did her parents present
any unusual appearance. There was no pain except that
which may be readily explained by the enlarged size of the
breast. In the reported cases, however, there are a number
associated with severe pain, and in a few instances pain was

present from the beginning of the process.
A patient whom I saw three or four weeks ago presented

considerable enlargement of the mammary glands. A diag¬
nosis of diffuse hypertrophy was made. The process began
about a year ago, but it was only during the last three
months that the pain had become extreme. On examining
the glands microscopically after removal we found nothing
but fatty and a little fibrous connective tissue. One of the
ruses in the literature contains a reference to the fact that
the hypertrophy was not due to glandular, but to fatty
increase.

A STUDY OF MISTAKEN DIAGNOSES
BASED ON THE ANALYSIS OF 1,000 AUTOPSIES AND A COM-

PARISON WITH THE CLINICAL FINDINGS *

RICHARD C. CABOT, M.D.
BOSTON

The subject of this paper was suggested by my expe-
riences in a weekly conference with senior medical
students at the Harvard Medical School. At this con-
ference the organs obtained from all the autopsies
performed at the Massachusetts General Hospital during
the week preceding are brought before the class. Before
the demonstration of each set of organs I discuss with
the students a typewritten summary of the clinical
findings in the corresponding patient, including the his-
tory, the physical examinations, the reports on blood,
urine, stomach contents and feces, the x-ray plates and
all other data on which diagnosis was based during life.
I never let anyone inform me beforehand of the autopsy
findings. After we have committed ourselves definitely
regarding the pathologic changes which we expect to
find the hospital pathologist, Dr. Oscar Richardson,
reads the autopsy protocol and demonstrates the organs.

In this exercise I have been forced once a week for
three years to compare my diagnoses with post-mortem
findings. It has proved so salutory and instructive,
especially when I have been mistaken, that it has seemed
to me well to summarize the results of a large series of
comparisons between the judgments arrived at by a
careful study of clinical data and the anatomic con¬
ditions revealed post mortem.

I. METHODS USED IN THE STUDY

I must first explain, as nearly as I can, the plan fol¬
lowed. It is not a simple matter to collate ante-mortem

* Oration in Medicine read before the Section on Practice of
Medicine of the American Medical Association, at the Sixty-first
Annual Session, held at St. Louis, June, 1910.

*Because of the space required, the article is slightly abbreviated
In The Journal. It appears in full in the Transactions of the
Section and in the author's reprints.
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and post-mortem data in an intelligent way. One can¬
not simply read off the clinical diagnoses and note their
correspondence or lack of correspondence with the ana¬
tomic findings, for :

1. It is often obvious when one reads the clinical
record that the diagnosis has been copied from the
autopsy protocol.

2. The clinical diagnosis may be so abbreviated as to
omit important facts known during life. For example:
When death occurs from heart disease the clinical diag¬
nosis is often recorded merely ¡is "mitral stenosis" with¬
out any statement regarding cardiac hypertrophy, drop¬
sical effusions or terminal infections. Yet on reading
the details of Ibe record one may find evidence that the
heart was enlarged, that a large amount of serous fluid
has been removed from the abdomen and, perhaps, that
some micro-organism bad been isolated during life from
the circulating blood. These facts warrant us in filling
in the clinical diagnosis by the addition of a number of
details. My comparisons, then, have been made between
the diagnosis warranted by the recorded clinical dala
and the autopsy protocols.

3. In some cases it has been clear, after a little study,
that the clinical diagnosis actually written on the rec¬
ords had been hurriedly tilled in by an intern and did
not represent the opinion of the attending physician. I
recall one case in which the clinical diagnosis still stands
as "neurasthenia" although the autopsy record shows
that the patient died of cancerous pleurisy.

My comparisons, then, have been far from literal. In
each case I bave gone behind Ihe recorded diagnoses and
endeavored to reason out what diagnosis was justified by
the facts as known during life. No other course was open
to me if I was to avoid some quite ludicrous mistakes.

II. TYPES OF E1ÎIÎOR

In the accompanying tables I have attempted (a), to
separate correct diagnoses from mistaken ones and (b)
to subdivide the mistakes into errors of omission and
errors of commission. By an "error of omission" I mean
failure to find some lesion which in all probability con¬
tributed to kill the patient; for example, the failure to
liml a pneumonie solidification.

"Burnt-out" or obsolete lesions are often undiscov¬
ered during life and lead, therefore, to a discrepancy
between ante-mortem and post-mortem findings, a dis¬
crepancy of interest but different from what I am
now defining as an "error of omission." If, for
example, Ibe autopsy revealed pleural adhesions, and
I am convinced from the written record and from my
knowledge of the methods used in the hospital wards
that these lesions did not contribute materially to the
patient's last illness, and that no attempt was made to
find these adhesions by testing the mobility of the lung
borders or by any olher method of invest ¡galion, I do
not class the resulting discrepancy between anatomic
and clinical results as an error of omission.

By an "error of commission" I mean the diagnosis
during life of a lesion—such as cancer of the stomach—
which autopsy shows is absent. This type of error is
defined in contrast with some discrepancies regarding
which we need not consider the autopsy as the court of
last appeal. If, for example, a diagnosis of mitral
régurgitation is recorded on the clinical record but not
in the autopsy protocol, I consider this no proof that the
clinical diagnosis is wrong. It is quite conceivable that
the valve was insufficient during life owing to a mus¬
cular relaxation of which no convincing evidence is left

after death. I have, therefore, attempted no comparison
between the clinical and anatomic findings regarding
mitral régurgitation; On the other band, if mitral
sleiuisis exists during life it should be demonstrable
after death.

I shall now take up some of the statistics which rep¬
resent our experience in the last thousand autopsies
coming from the medical wards of the Massachusetts
General Hospital.
111. DIAGNOSTIC ERRORS IN CERTAIN DISEASES OF TUE

HEART AND VESSELS

MITItAL STENOSIS

Correct diagnosis in 40 cases or G!) per cent.
Error of omission in lti cases or 22 per cent.
Error of commission in 0 cases or 9 per cent.

Total, 71 cases

Most of these errors of omission were due to the fact
that the patients were seen first, within twenty-four
hours of death, i. e., after the murmur had disappeared
and at a time when very little evidence remained on
which a diagnosis could be based.

Cases in which we mistakenly supposed that mitral
stenosis existed are not so numerous as I had antici¬
pated. Apparently we have learnt pretty well the les¬
son taught by Austin Flint nearly half a century ago.
It seems to me well to emphasize here a fact often re¬
corded, especially by English observers, but not suffi¬
ciently realized in this country. I refer to the presence
of a presystolic murmur at the apex of the heart des¬
pite a sound mitral valve, not merely in eases of aortic
régurgitation (as noted by Klini), but in any disease
which has resulted in marked enlargement of the heart.
In cases of chronic nephritis, pericardial adhesions,
arteriosclerosis and hyperthyroidism, or any other cause,
we often hear the murmur formerly identified with
mitral stenosis. The murmur may be constant or tran¬
sient. It may or may not be associated with a sharp,
snapping first sound and an accentuated pulmonic sec¬
ond. It cannot bo distinguished with any certainty
from the murmur produced by mitral stenosis and will
continue to lead us into error from time to time until
some other and more accurate methods of diagnosis are
discovered.

I have found it host systematically to disregard all
presystolic murmurs beard at the apex of a markedly
enlarged heart, unless the case has been under observa¬
tion long enough for us to have recorded the murmur
before the heart became markedly enlarged or unless
we have a clear history of a long-standing infectious pro¬
cess, presumably involving the heart valves. In renal
cases, arteriosclerotic cases and, indeed, in most patientsbeyond their fiftieth year, presystolic murmurs are of
very little significance.

AOBTIC STENOSIS

Correct diagnosis in 19 cases or 01 per cent.
Error of omission in 11 cases or 36 per cent.
Error of commission in 1 case or 3 per cent.

Total, 31 cases

I have been surprised to note that the diagnosis of
aortic stenosis (always accompanied in this series by a
régurgitant lesion) was correctly made in nearly two-
tliirds of our cases, and especially was I amazed that in
only one case did we commit ourselves wrongly to this
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'•¡agnosis during life. It used to be a standing joke
among our pathologists that the clinician always diag¬
nosed aortic stenosis when only a roughening of the
aortic arch was demonstrable post mortem. On the other
hand, I have been equally astonished to learn that the
pathologists found aortic stenosis so frequently where
we had overlooked it during life. I am quite convinced
that this lesion is often impossible of diagnosis by our
present methods of physical examination. In this con¬
nection the following points have recently been im¬
pressed on me :

1. Aortic stenosis may exist despite the presence of an
accentuated aortic second sound, although, as a rule, this
sound is diminished or absent.

2. Aortic stenosis may exist in association with a

'water-hammer" or "Corrigan" pulse, though the rule is
against this. How these two facts are to be accounted
lor I have no idea.

3. With long-standing cases of "rheumatic" endo¬
carditis involving the aortic valve in patients tinder 35
years of age, aortic stenosis is almost always present
(as proved post mortem) whether there are any char¬
acteristic physical signs pointing to it or not.

AORTIC KEGUnOITATION

Correct diagnosis in 57 cases or 84 per cent.
Error of omission in 5 cases or 7 per cent.
Error of commission in 0 cases or 9 per cent.

To:: .' 68 cases'

It will he noted ti—t in the present series, as in that
previously mentioned in my "Physical Diagnosis," our

largest percentage of correct diagnoses in diseases of the
cardiovascular system concern aortic régurgitation. This
percentage was possible only because we have made it a
rule to disregard diastolic murmurs unless there were
vascular phenomena to correspond ("water-hammer"
pulse, capillary pulse, etc.). Diastolic murmurs with¬
out these vascular phenomena have generally turned
out, post mortem, to be associated with a sound aortic
valve. I appreciate that the figures here presented
regarding aortic régurgitation have less value than those
relating to the stenoses, since it is impossible, to deny
that the aortic ring might stretch during life sufficiently
to produce régurgitation and yet show no evidence of
such stretching post mortem. Yet, for reasons which I
cannot here take the space to present, I do not believe
that the error attributable to this possibility is a con¬
siderable one.

CHRONIC MYOCARDITIS

Correct diagnosis in 13 cases or 22 per cent.
Error of omission in 15 cases or 26 per cent.
Error of commission in 31 cases or 52 per cent.

Total, 59 cases

I have given up making the diagnosis of chronic myo¬
carditis, and I believe that the term should be stricken
from our text-books on the practice of medicine. It is an

anatomic condition, like acute interstitial nephritis, hav-
]ng no corresponding manifestations recognizable during
life. A correct diagnosis of chronic interstitial myo¬
carditis, of acute degeneration of the myocardium such
as occurs in fevers, or of the fatty change observable in
most eases .of pernicious anemia, is wholly a matter of
hick. There are no clinical symptoms and no physical
B]gns constantly associated with any one of these condi¬
tions.

When a patient has suffered from well-marked angina
l'cctoris and slnws cjear evidence of arteriosclerosis in

the brain, the kidney or the peripheral arteries, we may
guess that his coronary arteries are somewhat narrowed
and that a fibrous myocarditis has resulted. But even then
we may be wrong, as I have often been convinced post
mortem. The evidence on which the diagnosis of myo¬
carditis is ordinarily based points merely to a myocar-
dial insufficiency such as may be produced by a great.
variety of causes without the presence of any granular,
fatty or fibroid change in the heart. Further, the anat¬
omic diagnosis of fibrous myocarditis post mortem is
satisfactory only when it is positive. To say that a
fibrous myocarditis does not exist one must have cut
the heart into mince-meat and then sectioned and stained
each morsel of the hash. The absence of gross fibroid
changes demonstrable after a few knife-cuts into the
ventricular walls, by no means excludes an extensive
though microscopic fibroid change.

One of the most surprising things in this series of
autopsies has been the not infrequent occurrence of gross
fibroid myocarditis in hearts which were perfectly suffi¬
cient during life, and the still more frequent absence
of any demonstrable lesion post mortem in hearts that
were markedly insufficient during life. As will be seen

by the figures quoted above we were wrong in more than
four cases out of five in our diagnosis of myocarditis.

ARTERIOSCLEROSIS

Correct diagnosis in 131 cases or 60 per cent.
Error of omission in 77 cases or 35 per cent.
Error of commission in 12 cases or 5 per cent.

Total, 220 cases

Most of the correct diagnoses in this group rested on

inferences from general knowledge of pathology rather
than on physical examination. If a patient has symp¬
toms pointing to a non-traumatic cerebral hemorrhage
it is fairly safe to assert that cerebral arteriosclerosis
will be'found, especially if the sufferer is middle-aged
or older. If angina pectoris has tortured a man for
months, it is very probable that his coronary arteries
are diseased.

THORACIC ANEURISM

Correct diagnosis in 12 cases or 50 per cent.
Error of omission in 10 cases or 42 per cent.
Error of commission in 2 cases or 8 per cent.

Total, 24 cases

In two cases a mistaken diagnosis of aneurism was
made owing to too great reliance on ¡c-ray findings, in
the absence of other important evidence. In one case I
believe that the mistake cost the patient his life. Sup¬
posing his malady to be incurable, we allowed him to
use narcotics for pain to an extent that ultimately
proved fatal. At autopsy there was no trace of aneu¬

rism or of any other sufficient cause for death.
The classical difficulty of deciding between thoracic

aneurism and mediastinal tumor has occurred five
times in this series; in every case the autopsy showed
aneurism. As a result of these and other experiences in
this field I have come to use the following rule: When
still in doubt between aneurism and tumor after all
proper methods of investigation have been exhausted
call it aneurism.

Abdominal aneurism is distinctly rare in my field
of work, occurring but three times in 2,000 autopsies.
Our autopsy material includes a relatively small num¬
ber of syphilitics. Possibly it is for this reason that I
have been taught by experience that when we have our
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annual or semi-annual discussion about the bed of a

hospital patient who complains of epigastric pulsation
("aneiirisin or dynamic aorta?") the doubtful eases

always (.urn out not to be aneurism, i. c, the patients
recover and remain well when reassured.

CARDIAC IIYl'KinitorilY AND DILATATION

,
Correct diagnosis in 223 eases or 66 per cent.
Error of omission in 113 cases or 33 per cent.
Error of commission in 3 cases or 1 per cent.

Total, 33!) cases

Had we relied wholly on palpation, percussion and
auscultation for the estimation of the heart's dimensions

sine that our failures would have been far more
numerous. Blood-pressure estimations have helped us

greatly, nnd if we could have employed fluoroscopy in
every case we could doubtless bave done far better.

Tbe distinction between dilatation and hypertrophy
has not been successfully made in this series. What
clinically seemed an acule dilatation has usually turned
oui after death to be a chronic hypertrophy and dilata¬
tion.

II will be noticed that in six of the seven types of
cardiovascular disease finis far discussed, the percentage
of failures ranges in tbe neighborhood of 33 per cent.;
thus :

Aneurism. 'is per cení.
Arteriosclerosis. 40percent.
Aortic stenosis. 39 per cent.
Hypertrophy unit dilatation.... 34 per cent.
Mitral stenosis. 31 per cent.
Aortic régurgitation. 16 per cent.

Average. 34 per cent.

In the acute infectious lesions presently to be dis¬
cussed our record is so different as to indicate that
from the diagnostic standpoint they belong in a"different
and less accessible class. But before passing to Hit
consideration of I bese more difficult diagnostic problems
I wish to return for a moment to some of the difficul¬
ties attending the diagnosis of mitral régurgitation. I
have not attempted to estimate the number or the nature
of our failures in the diagnosis of this lesion because we
have, in my judgment, no standard by comparison with
which we can gel our bearings. But the study of hearts
before and after death has further convinced me that
mitral régurgitation (that commonest of all cardiac
diagnoses) is not only an unverifiable but usually a

superficial judgment—about as definite as tachycardia.
What we chiefly need to know about mitral régurgitation
is whal is behind it. Does the orifice leak because of an
infectious procesa involving the myocardium, because of
a chronic nephritis which bas ibiekened and stretched the
Heart, because of hvpertlivroidism, beer or arterioscle¬
rosis? Or, rarest of all, is there a purely mechanical
deformity of the valve or valve curtains? In all cases,
except those belonging to this last group, i. e., in at least
nine-tenths of all eases in which we are likely to make
flic diagnosis of mitral régurgitation we should add it,
like an appendage, to some other and more fundamental
designation. Thus, such diagnoses as "chronic nephritis,
hypertension, cardiac hypertrophy and dilatation with
mitral régurgitation," or "arteriosclerosis, niyocardia! in¬
sufficiency, relative mitral incompétence," or "infectious
arthritis and myoeardilis with mitral leakage," should. I
think, replace the great majority of those now slanding
on our record-books simply as "mitral régurgitation."

The origin, prognosis, course, probable complications
and treatment—all that is most important about the
case—is suggested not by tbe leakage but by the diseases
which have produced it and are indicated in the earlier
parts of the diagnoses above suggested. As I look over
tbe annual reports of our hospitals and note the great
number of eases recorded merely as mitral régurgitation,
il seems to me hardly more sensible than if one made so

many diagnoses of "short breath" or "cough."
acute; ENDOOAEDITIS AND ULCERATIVE ENDOCARDITIS

Correct diagnosis in 23 cases or 39 per cent.
Brror of omission in 32 cases or 54 lier cent.
Error of commission in 4 cases or 7 per cent.

Total, 59 cases

ACUTE PKRICAlilllTlS

Correct diagnosis in I 1 «uses or 20 per cent.
Error of omission in 38 cases or 70 per cent.
Error of commission in 5 cases or 10 per cent.

Total. 54 cases

Most of the errors listed in these two groups are, I
believe, inevitable at the present time. There are usu¬

ally no distinctive physical signs either of acute endo¬
carditis or of acute pericarditis, especially when they
oceiir in the terminal stages of chronic disease. Fortun¬
ately it makes at present very little difference in our
treatment whether we recognize these items of a general
infection or not.

IV. KESPIRATOKY SYSTEM

LOUAU PNEUMONIA

Correct diagnosis in 116 cases or 74 per cent.
Error of omission in 23 cases or 15 per cent.
Error of commission in 18 cases or 11 per cent.

Total, 157 cases

Eegarding these cases of lobar pneumonia two com¬
ments seem to me worth making. First, it should be
explained that some of the successful diagnoses of lobar
pneumonia were made without distinctive phyacal
signs of a process of reasoning which issued in tbe
judgment "That is the sort of case in which a terminal
pneumonia might well occur." This sort of reasoning
works backward from familiar disease-groups previously
encountered post mortem. One recognizes during life
one or more members of such a group and infers the
presence of another. Alcoholism and trauma with an

unexplained fever and leukocytosis is a familiar group
pointing in the majority of cases to a larval pneumonia
not revealed by the pulmonary signs. Such an inference
is very far from being inevitable, yet experience has con¬
vinced many that reasoning of this type is valuable if
used cautiously and provided it always goes hand in
hand with a thorough study of the patient's history and
of the present condition.

Another observation is suggested by the numerous

diagnoses of pneumonia when this condition was not
actually present. Such mistakes Tvere especially com¬
mon in patients who were comatose or partially so. The
type of congestion or "settling" often found post mortem
in the lungs of such sulferers may produce all the classic
signs of a full-blown lobar rmeumonia though absolutely
no solidification ; nothing but a soggy lung is discoverable
after death. I have often had a similar experience in
cases involving marked cardiac insufficiency with or

Downloaded From: http://jama.jamanetwork.com/ by a Simon Fraser University User  on 06/09/2015



without a considerable degree of hydropericardium. The
signs apparently of solidification at the left base (in the
so-called "pressure area" of pericardia! effusion) asso¬

ciated with fever, leukocytosis and cough have often
led me to a false diagnosis of pneumonia no sign of
Which was discernible post mortem.

BHONCIIOl'NEUMONIA

Correct diagnosis in 31 cases or 33 per cent.
Error of omission in 60 cases or 64 per cent.
Error of commission in 3 cases or 3 per cent.

Total, 94 cases

One might imagine that the very large percentage of
error in our diagnoses of bronchopneumonia arose from
the inclusion of infants and young children whose
lungs are notoriously apt to show after death (from
whatever cause) unsuspected areas of bronchopneu¬
monia. But this table contains only cases of adults.
I excluded all the cases of younger patients because I
felt from the start quite hopeless of successful predic¬
tion in this field.

I feel convinced, however, that we may apply to
adults the old adage of the pédiatrie specialists : "When
you have the signs of bronchitis but the patient is obvi¬
ously too sick for (simple) bronchitis, call it broncho¬
pneumonia."

I have been much impressed by a series of typhoid
patients dying with the signs only of bronchitis but
showing extensive bronchopneumonic areas post mor¬
tem, and I am inclined to believe that in many "had
colds" the patch of "sticky râles" which hangs on for
a week or more in one or another lower lobe posteriorly
represents in fact a bronchopneumonia.

PHTHISIS (ACTIVE)
Correct diagnosis in 32 cases or 59 per cent.
Error of omission in 16 cases or 30 per cent.
Error of commission in 6 cases or 11 per cent.

Total, 54 cases

MILIABY TUIIICRCULOSIS

Correct diagnosis in 28 cases or 52 per cent.
Error of omission in 20 cases or 37 per cent.
Error of commission in 0 cases or 11 per cent.

Total, 54 cases

In explanation of these tables we must note that:
1. I have left wholly out of the account the numerous

cases of obsolete or healed phthisis.
2. The 30 per cent, of unrecognized cases was made

up mainly of cases seen for the first time within a few
hours of death, when all distinctions are blurred.

3. In the effort to recognize doubtful incipient cases
we have frequently used radiography, but so far with¬
out getting any reliable information not obtainable by
other methods. An increased resistance to the passage
of a:-rays is an excessively delicate but also a very gen¬
eral indication, capable of a multitude of explanations
and produced by a multitude of causes other than tuber¬
culosis and often indistinguishable from each other by
radiographie evidence.

The correct diagnoses of miliary tuberculosis would
have been much fewer had we not adopted some years
ago the rule, "When a case is clinically one of tubercu¬
lous meningitis, call it miliary tuberculosis and you
will rarely be contradicted at autopsy." Tuberculosis

is practically never confined to the meninges, though in
many cases miliary processes make themselves appar¬
ent only in the central nervous system.

V. URINARY SYSTEM

ACUTE NEPHRITIS
'

•

Correct diagnosis in 5 cases or 10 per cent.
Error of omission in 20 cases or 02 per cent.
Error of commission in 7 cases or 22 per cent.

Total, 32 cases

Some years ago I undertook a critical study of the
urinary reports and post-mortem findings in the dif¬
ferent types of nephritis. I was much impressed at that
time with the large percentage of mistaken diagnoses
of acute nephritis—especially the errors of omission.
In the present study of another series of cases, the same

facts claim attention. It must he stated at the outset
that our material contains no cases of scarlet fever;
very few of diphtheria and that, as we have no matern¬
ity department, our cases of the puerperal type are con¬
fined mainly to eclampsia. In the material so limited
we find almost no recognizable cases of acute nephritis.
Most of-those which in former years we called acute we

now recognize (thanks to blood-pressure measurements)
as chronic with acute exacerbations. For prognosis, and
in a lesser degree for treatment, this distinction is im¬
portant.

Our cases of acute nephritis, recognized and unrecog¬
nized, belong mostly in one of three groups:

1. Those due to pncumococcus infections.
2. Those due to infection by the organism of septic endo¬

carditis.
3. Those due to mercurial poisoning.
Our verified diagnoses of acute nephritis have been

made chiefly by following these etiologic hints and not
from the urinary findings. Given a case of mercurial
poisoning, of general pncumococcus infection or of "ma¬
lignant endocarditis," with or without arthritis, and it
is fairly safe to predict that an acute nephritis will
develop and will be demonstrated post mortem if the
issue is fatal. But this is not a secure basis for diag¬
nostic structures, and we have not yet been able to build
much on this or on any other foundation. We doubt
whether others can do better at the present time.

CHRONIC GLOMERULAR NEPHRITIS

Correct diagnosis in 53 cases or 74 per cent.
Error of omission in 9 cases or 12 per cent.
Error of commission in 10 cases or 14 per cent.

Total, 72 cases

CHRONIC INTERSTITIAL NEPHRITIS

Correct diagnosis in 25 cases or 50 per cent.
Error of omission in 19 cases or 38 per cent.
Error of commission in 6 cases or 12 per cent.

Total, 50cases

In marked contrast with our failures in acute nephri¬
tis is our large percentage of success in chronic glomeru-
lar nephritis1—the type often termed chronic diffuse,
chronic parenchymatous nephritis or secondary con¬
tracted kidney (Senator). Most of our errors were in

1. Judging by the averages of this whole study I consider any-
thing over 66 per cent, of verified diagnoses as a "high" percentage
of success, though I admit that even our best is far from brilliant.
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patients seen only in the moribund state and the same
is true of Ihe failures recorded in chronic interstitial
nephritis.

In distinguishing these two types of nephritis (i. e.,
tbose due probably to the results of early infection and
those due to arteriosclerosis, wear and tear and senility)
I bave noticed that most of those associated with any
considerable degree of anemia usually turn out to be of
the glomerular type. Anemia and uremia are, perhaps,
due lo the same metabolic poison, while in the intersti¬
tial eases we have leSB anemia and less uremia—the
symptoms being chiefly those of circulatory failure.

VI. NERVOUS SYSTEM

CERE11RAI. HEMORRHAGE

Correct diagnosis in 34 cases or 67 per cent.
Error of omfssrion in 4 cases or 7 per cent,
là i or of commission in 13 cases or 26 per cent.

Total, 51 cases

CEREBRAL TUMOR

Correct diagnosis in 8 cases or 72 4/5 per cent.
Error of omission in 2 cases or 18 1/5 per cent.
Error of commission in lease or 9 percent.

Total, 11 eases

"Cerebral hemorrhage" is here used in the broad sense
of "apoplexy." including all sudden attacks of coma and
paralysis due to thrombosis, to acute softening or to em¬
bolism of the cerebral arteries. Jt is confessedly impos¬
sible to distinguish hemorrhage, rapid thrombosis and
embolism by any study of the resulting disturbances of
function, with this understanding it may be said that
our diagnostic campaigns in this field have obtained
an average degree of success. I have been struck, how¬
ever, with the very considerable proportion of cases
which presented during life the ordinary features of
apoplexy but showed a fier death only an arterioso!erotic
degeneration of the cerebral arteries without hemor¬
rhage, embolism, thrombosis or acute softening. These
cases are like some of those on which 1'al based his
interesting theory of vascular crises- as an explanation
of apoplectiförm seizures without demonstrable gross
lesions post mortem.

Of the small group of cerebral tumors here studied, I
will merely say that although we usually were correct in
predicting the préseme or absence of tumor somewhere
within the skull, the attempts at localizing the growth
were failures in most cases.

SEPTIC MENINGITIS

Correct diagnosis in 23 cases or 64 per cent.
Error of (»mission in 8 cases or 22 per cent.
Error of commission in 5 cases or 14 per cent.

Total, 36 cases

TUÜÉRCULOUS MENINGITIS

Correct diagnosis in 26 cases or 72 per cent.
Error of omission in 5 cases or 14 per cent.
Error of commission in 5 cases or 14 per cent.

Total 30 cases

Under the general title of "septic meningitis" I have
included the epidemic meningococcus cases, together
with those due to the pneumococcus and the pyograic
organisms, whether invading the meninges from the

middle ear or elsewhere. I shall omit discussion both
of Ibis group and of the tuberculous cases following.-

VII. DIGESTIVE SYSTEM

GASTRIC CANCER

Correct diagnosis in 30 cases or 72 per cent.
Error of omission in 7 cases or 17 per cent.
Error of commission in 5 cases or 11 per cent.

Total, 42 cases

PEPTIC ULCER (GASTRIC OR DUODENAL)
Correct diagnosis in 9 cases or 36 per cent.
Error of omission in 14 cases or 56 per cent.
Error of commission in 2 cases or 8 per cent.

Total, 25 cases

HEPATIC CIRRHOSIS

Correct diagnosis in 19 cases or 61 per cent.
Error of omission in 9 cases'or 80 per cent.
Error of commission in 3 cases or 9 per cent.

Total, 31 cases

Our relatively successful dealing with the neoplasms
in this table forms a sharp contrast with the shocking
failures which were the rule when the diagnosis of pepticulcer was attempted. Among the fourteen ulcers which
we failed to recognize during life nine were gastric and
live duodenal. In two cases (Autopsies 037 and 1077)
the patient had cirrhosis of the liver (ante-mortem and
post-mortem diagnosis) and the gastric hemorrhages
were attributed to this. Two patients (Autopsies 2278
and 3441) entered the hospital with the history, symp¬
toms and signs of meningitis, which was confirmed at
autopsy. In one case the history distinctly suggested
ulcer; in the other, a tuberculous case, there were iio
svmptonis pointing to the gastrointestinal tract. Seven
patients (Autopsies 526, 1161, 1829, 1861, 2024, 2135,
2388) entered the hospital acutely ill with disease out¬
side (he gastro-intestinal tract (lobar pneumonia, cancer
of the uterus with extensive métastases, cardiovascular
degeneration, uremia, congenital syphilis, apoplexy,
diabetes). One of these patients, a diabetic boy of 17,
had had for three months stomach symptoms quite com¬
patible with gastric ulcer though not characteristic of it.
1 doubt whether any surgeon would have wished to
operate on him in his toxemic and emaciated condition.
The other six of the seven patients last referred to had
no gastric signs or symptoms whatever.

There remains a group of three cases out of the four¬
teen in which a diagnosis should, perhaps, have been
made. One of them (Autopsy 1586) was seen twice by
Dis. Maurice H. Kichardson and F. G. Balch, who
could make no diagnosis and advised against explora¬
tion on account of uncompensated heart disease (autopsy
showed insufficiency of the mitral, aortic and tricuspid
valves). The second case (Autopsy 1G04) had a typical
ulcer history, but the abdominal symptoms were ob¬
scured or disregarded on account of what was taken to
be an acute pneumothorax. Autopsy showed a "sub-
phrenic bypopneiimothorax" pushing the diaphragm up
to the level of the third rib in front. In view of the
frequent occurrence of this type of subphrenic abscess
after perforation of a peptic ulcer I think this diagnosis
should have been made. The third patient (Autopsy
1064), a woman of 68, would permit no examination,
far less exploration of her abdomen.2. Pal : Gef\l=a"\sskrisen, Berlin, 1905.
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In two men, each 35 years old (Autopsies 1238 and
1405) we made the diagnosis of peptic ulcer and were
contradicted at the autopsy. One had had "dyspepsia"
lor four years and was seized the night before he entered
the hospital with violent epigastric pain and. tenderness
not associated, however, with muscular spasm. At au¬

topsy next day a cyst of the pancreas was. found to bave
íüptured into the peritoneum with a resulting general
Peritonitis. The other man came to the hospital for per¬
sisten! vomiting of ten days" duration. Soon after en-
I tance he vomited 10 ounces of pure blood. He had also
Barked cerebral symptoms attributed by a neurologic
"'"nsultant to cerebral syphilis. At autopsy the stomach
showed nothing abnormal. Death was due to chronic
nitersliiial nephritis.

VIII. MISCELLANEOUS

TYPHOID FEVER

Corree! diagnosis in 53 cases or 92 per cent.
Error of omission in (leases or 0 per cent.
Error of commission in 5 cases or 8 per cent.

Total, 58 cases

DIABETES MKI.I.ITl'S

Correcl diagnosis in 19 cases or 95 per cent.
Error of omission in (leasesor 0 per cent.
Error of commission in lease or 5 per cent.

Total, 20 cases

In typhoid and diabetes the percentage of errors is
notably smaller than in the previous groups. This is
what one would expect from the sharply cut symptom¬
atology and seineiologv of these diseases. Had these cases
included any prior to the discovery of the Widal test the
proportion of mistakes in the typhoid group would no

doubt have been, much larger.
The error in the diagnosis of diabetes occurred in

il case which was under observation only a few 1.rs
before the fatal termination. What seemed to he dia¬
betic coma turned out to be apoplexy with symptomatic
glycosuria. It was afterwards learned that the urine
had I.n examined previous to his seizure and had con¬
fined no sugar. His previous history showed nothing
pointing (o i lia beles. It must be noted, however. I bai
Pöst-mortem examinai ion is not capable of refuting a

Well-fortified ante-iñortem diagnosis of diabetes.
The five eases in which typhoid was erroneously

 Supposed to exist are of considerable interest and war-

paht brief analysis did space permit. They confirm the
Assertion which I have elsewhere made3 that typhoid is
"Ululated (in New England) by only two other diseases,
tuberculosis and general septicemia. In ibis series two of
'lie five eases supposed to be typhoid turned out to he
Pases of miliary tuberculosis; the other cases were gen¬
eral septicemia.

SYPHILIS
( eiebral syphilis is a diagnosis quite frequently made

"' the Massachusetts General Hospital, but so far as
f know it has never been both made and confirmed dur-
"l" the years (1899 to 1909, inclusive) covered by this
report. Two cases with all the traditional evidences of
Cerebral syphilis, one of which had a positive Was-
Bßrmann reaction, turned out to be tuberculous men-
^gitis al autopsy; another case showed only chronic

interstitial nephritis; in a fourth case multiple throm¬
boses bad occurred in the great venous sinuses of the
cranium without any of the recognized causes for such
thrombosis. In the only ease actually characterized
by intracranial syphilitic lesions post mortem they were
not recognized in life.

Two other cases of syphilis have recently taught me
lessons. One had the ordinary evidences of Banti's dis¬
ease, splenomegaly and marked anemia followed some
months later by ascites. The history gave no hint of
syphilitic infection. Dr. Wilder Tileston found a per¬
foration of the nasal septum and suggestive irregulari¬
ties ¡n the surface of the scalp and of the shin bones,
just in time to save tbe patient from splenectomy. Un¬
der potassium iodid and mercury the ascites and anemia
disappeared, the spleen shrunk to one-half its former
size and the patient made a complete and lasting syni-
tomatic recovery.

Tbe other patient, said to have malaria, had chill.-.
intermittent fever, enlarged spleen and malarial organ¬
isms in (be blood. I found the liver also enlarged.
no malarial organisms in the blood, and obtained a full
history of previous syphilitic infection. All symptoms
promptly disappeared a year ago under antisyphilitie
treatment: and have not recurred since.

In order to keep this paper from extending beyond its
already inordinate length, I shall try to condense the rest
of my data into maxims which should have the merit of
brevity if not of wit or clearness, incorporating my
summary and conclusions with them.

SUMMAHY AND CONCLUSIONS

1. Never make a diagnosis of uremia in a patienl
seen for the first time in an acute illness characterized
by coma or convulsions. Such diagnoses rarely turn oui
right.

2. Never make a diagnosis of ptomain poisoning with¬
out: definite chemical evidence. General peritonitis or a
tabetic crisis is usually the correct diagnosis.

3. Make no diagnosis of hysteria, neurasthenia or
boneurosis in a patient whose symptoms begin after

the forty-fifth year. The actual diagnosis is likely to be
arteriosclerosis, hyperthyroidism; dementia paralylica. or

pernicious anemia.
4. Diagnoses of tertian malaria in patients whose

symptoms resist quinin more than three days are almost
invariably wrong.

5. Bronchial asthma beginning after 4.0 usually spells
heart or kidney disease.

6. Epilepsy beginning after 40 usually means de-
mentía paralytica or cerebral arteriosclerosis.

7. Typical migraine is often a symptom of unrecog¬
nized brain tumor or chronic nephritis.

8. Most cases of "bronchitis" mean tuberculosis,
bronchopneumonia or multiple bronchiectasis cavities.

9. Aside from the immediate results of acute infec¬
tions (such as scarlet fever, diphtheria, tonsillitis and
pneumonia) "acute" nephritis usually turns out to be
chronic.

10. Acute gastritis and gastralgia usually mean ap¬
pendicitis, gall-stones or peptic ulcer.

11. Pus in or near the liver is often mistaken for
serous or purulent pleurisy, for it produces identical
signs in the right chest 'posteriorly.

12. An ¡F-ray of the shin-bones may give the first hint
of an active syphilitic process in the joints or internal
viscera.3. Cabot : The Three Long-Continued Fevers of New England,Boston Med. and Surg. Jour., 1908.
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13. Systolic or presystolic murmurs, heard host at
tbe apex of a markedly enlarged heart, rarely mean valve
lesions.

II. Diastolic murmurs at tbe base of the heart are

very uncertain evidence of aortic disease unless there
are characteristic jcrkings in the peripheral arteries.

l.">. Myocarditis is a diagnosis which should never be
made clinically.

lb. Besides the direct evidence afforded by the history
and the various methods of physical and chemical ex¬
amination, diagnosis profits much by faking account of
certain familiar pathologic chains or groups of them.
Given one or Iwo members of the group it is often wise
to act as if (be other were present, provided, of course,
that the direct evidence in no way contradicts us.

17. Cerebral localization applied to.tumors, hemor¬
rhages and the like is still in its infancy.

18. Tbe clinical diagnosis of the so-called diseases
of the blood is tbe easiest and safest in medicine.

190 Marlboro Street.

THE ELECTROCARDIOGRAM IN CLINICAL
DIAGNOSIS *

L. F. BARKER, M.D., A. D. HIRSCHFELDER, M.D.,
AND

G. S. BOND, M.D.
BALTIMORE

In the study of cardiac function by instrumental
means, a number of methods have been employed, each
of which has yielded information which was not ob-
tainable with the others. The study of the arterial
pulse has taught us much regarding the relation be-
tween cardiac output and peripheral resistance; the
study of the blood-pressure has taught us to estimate
accurately the force of the heart-beat and the factors
which control it; the x-ray examination has given us a
means of observing the changes in volume of the four
chambers of the heart; and the study of the venous

pulse has enabled us to detect many changes in the
origin and propagation of the cardiac contraction. In
spite of the great additions which these methods have
made to the study of the heart, there is still much in-
formation that they are unable to furnish, and some of
this is yielded by studying the electric variations pro-
duced in the body at each heat of the heart.

Considered electrically, the human body may be re¬
garded as a battery with the two arms and two legs as
ils natural and mosl convenient poles. Owing to pro¬
cesses going on in the body and in the skin, the poten¬
tial at each of these poles is different; hence, if any
two of these limbs are dipped into zinc pans containing
salt solution and connected with one another by wires,
a constant curren! is generated: and if a very sensitive
galvanometer is placed in tbe circuit it is deflected by
this "body current"\p=m-\or, as it is usually termed, "rest-
current."

Tbe rest-current is due simply to the difference of
potential between any two parts of the body and is in¬
dependent of any muscular contraction. Besides this,
another current (action-current) is set up whenever
any muscle acts, and this action current adds its
effect to that of the body current already present and

causes the galvanometer to swing each time that it is
generated, that is. every time the muscle acts. Action
of any muscle can cause such action-currents, and even
small movements of the fingers placed in the salt solu¬
tion are accompanied by very large deflections; but if
tbe patient is kept perfectly quiet and there is no tremor
the only important deflections are those caused by the
cardiac action.

The electric variations accompanying the cardiac
action have an intensity of from 1/1000 to 3/1000
of a volt, and consequently could not be studied accur¬
ately until an extremely delicate galvanometer had been
invented. Professor Einthoven of Leyden has invented
such a galvanometer, which consists of a very fine quartz

I'll;. 1.—Diagram of n simplified electrocardiograph, showing also
ihe distribution of the electrical changes about the heart. The
patient Is supposed to he seated with his hands immersed In the
jars of salt solution (-)- and —).

or platinum thread, so fine that it is barely visible and
so light that it can scarcely be weighed by the most deli¬
cate balances. This thread is suspended in the field of a
permanent magnet or of an electromagnet. When the
current from the body passes through the thread, it
cbarges the latter and causes it to be attracted or repelled
by the poles of the magnet, and the thread is so light that
it is deflected without delay by these changes in the
electromagnetic field. The movements of this thread
are magnified with a powerful microscope, illuminated
with an arc-lamp, and the shadow is photographed on
a moving drum 6 or 8 feet away (Pig. 1). By this
method, it is possible to study very small currents.

Fig. 2.—Typical electrocardiogram from a normal man. Current
led off from right hand and left foot (DU). Upper line, timer mark¬
ing fifths of seconds.

It is even possible to connect distant points with the
galvanometer and thus to record the hearts of patients
who are lying in their beds in the wards, or to connect
the laboratory with distant hospitals; but grounded
circuits cannot be used for this purpose. Professor
Einthoven has made most of his tracings from patients
in Professor Nolan's wards of the Leyden hospital, a
mile and a half away from his galvanometer.

liven 1/1000 of a volt is sufficient to cause a marked
deflection, 4 mm. with our instrument, 1 cm. with the
larger instruments. In Baltimore we have worked with
the small permanent magnet and a platinum filament.
This has given in the main very satisfactory results,
but we hope, next year, to have the larger and more
delicate apparatus.

* Read in the Section on Practice of Medicine of the American
Medical Association, at the Sixty-first Annual Session, held at St
Louis, June, 1910.
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